• Coding of algorithms behind the various models that had been used in previous soil risk assessment studies and the developing a suitable model for groundwater vapour intrusion • Assessing the various models used in previous researches • Exposure, risk assessment and health effect of vapour intrusion buildings • Abatement strategies (Risk Based Corrective Action) required in vapour intrusions in buildings from shallow groundwater • GIS modelling of groundwater vapour intrusion using different input parameters
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• To develop a suitable model that will be adaptable for modelling vapour intrusion of VOCs into buildings from shallow groundwater using simple Excel spreadsheet and Visual Basic in order to generate a site-specific output
Background information
Intrusion into buildings of vapor derived from volatile organic chemicals (VOCs) in soil and groundwater (vapor intrusion) has become one of the most critical topics in the field of environmental remediation. The U.S. Environmental Protection Agency (USEPA,) UK Environmental Agency and numerous state agencies have issued guidance and/or regulatory standards addressing this issue as it relates to the cleanup of hazardous waste sites. This new focus on vapor intrusion can result in reopening case files at sites where previously established remediation goals have been met. Furthermore, this increased interest in the potential for vapor intrusion has forced many property developers to start including vapor intrusion evaluations in their development plans. This has led to development of various models used in soil and groundwater vapour intrusion. However, the UK has no such models used for groundwater vapour. This has prompted the developing of a suitable model that will incorporate all relevant input parameter and generate a site-specific output using a combination of algorithms.
Rationale
Vapour intrusion from contaminated lands used previously for gas works or chemical production needs to be properly modeled in order to determine the level of risks posed to human health. Chemicals that evaporate readily at normal outdoor temperatures are described as "volatile." Because these chemicals evaporate so easily, even the microscopic air spaces in the soil provide an adequate migration route for chemical vapors to rise through the soil and enter overlying structures (including concrete). The key to assessment of the vapour intrusion pathway is to identify the processes and mechanisms contributing to vapour intrusion and attenuation and collect data strategically to quantify each important mechanism or process in sufficient detail for a defensible assessment of potential inhalation risks. The framework of this approach is the site conceptual model which incorporates the upward diffusion through soil gas from soil or groundwater with convection into the building and dilution in air within the building.
Data sources
• 
Methodology
The research will decode the algorithms used in various models employed in the modelling of vapour intrusion including the limitations of each of the models, significant uncertainty surrounding processes and factors affecting the pathway of indoor air quality and health risk for the soil vapour transport. Model simulations and comparisons to field data will be carried in order to determine the vapour attenuation ratio's sensitivity to input parameters. An analytical model which will be simple to use will be coded using an Excel spreadsheet and a more interactive design interface with Visual Basic will be done.
Site specific data from actual contaminated sites will be collected over a period of two months and compared to previous data in the actual model simulation in order to validate output data and compare them to real life situations. Soil tests will be carried out to determine the various types of soil structure and depth of groundwater at various places on the contaminated sites investigated. GIS modelling of the variation of vapour intrusion with different site parameters will also be developed using appropriate software.
Expected results
• More understanding of the relationship between vapour intrusion, inhalation and health risk in human
• Development of a simple, easy to use model for vapour intrusion of VOCs in shallow groundwater which can generate site-specific output in the UK
• A basis for further generation of clean-up levels data required in contaminated lands which can be developed from the model generated in this research work
Impact on Sustainable Energy Development
At the heart of sustainable development is the simple idea of a better quality of life for everyone, now and for generations to come, whilst achieving a stable economic environment Groundwater, especially where gas works, chemical plants etc had been previously situated may be found to be polluted and thus need to be assessed for risk of contamination. This project work addresses such risk(s) to groundwater and the need to model the intrusion of vapour into buildings where human health is in serious affect. The model designed will help to determine not only risk level but also quantify the clean-up level which can lead to best remediation option, cost reduction, and improvement in health of the people. The use of such lands and low cost of remediation will help in further sustainability especially in the UK.
Duration and budget estimation
This project work will last for 5 months running from April through August. The cost is extimated to be £1500 -2000. This will include various soil sampling, tests, model design using site-specific parameter variations during the actual model simulation.
